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INTRODUCTION
The conventional wisdom is that there has been little change in overall income inequality in the United Kingdom (UK) over the past quarter century. 1 This picture is based on studies such as those by Cribb et al. (2018) 1978 and 1990 .
In this paper, we scrutinize the conventional wisdom about the UK and also place contemporary inequality in a much longer historical perspective-back to just before World War 2. Like the leading annual reports on UK inequality such as by the Department for Work and Pensions ('DWP'; 2018) and the IFS (Cribb et al., 2018) , we rely on the Gini coefficient to summarize inequality because the longest series are available for this measure alone. Unlike them, we combine household survey and income tax data in a more systematic way in order to provide better coverage of all income ranges from the bottom to the very top.
The Gini coefficient estimates in Figure 1 are based on annual household surveys, the Family Resources Survey (FRS) from the mid-1990s and the Family Expenditure Survey (FES) before that. DWP statisticians apply a special (but largely undocumented) procedure, the 'SPI adjustment', to a very small number of incomes at the very top of the income distribution using information from income tax data in order to address the problem of securing an adequate response about the incomes of very rich individuals. The tax data are the Survey of Personal Incomes (SPI), a large sample of UK personal income tax records. See Burkhauser et al. (2018a Burkhauser et al. ( , 2018b for more details about the SPI and the DWP's SPI adjustment.
The resulting SPI-adjusted data are known as the Households Below Average Income (HBAI) series, and these are used in the annual reports of both the DWP Figure 1 . Income Inequality in the UK. Notes: The Gini series comes from the spreadsheet accompanying Cribb et al. (2018) , and is based on the HBAI income series. S5-P5 is the difference between income share and the population share of the richest 5 percent (where income refers to gross income), and comes from the WID (see Appendix Table A1 ). It is the between-group inequality term in the decomposition of the Gini shown in eq. (1). Before 1990, the tax unit in the UK was the married couple or the individual; from 1990 it was the individual. Burkhauser et al. (2018a Burkhauser et al. ( , 2018b and Jenkins (2017) , the conclusions reached about inequality trends may be sensitive to the way in which such top-end adjustments are made, and the authors present a rather different picture of the recent evolution of UK income inequality.
By contrast with the SPI-adjustment approach, Jenkins (2017) uses the household survey data for the bottom X per cent of the population and combines these with data from the SPI for the top 100-X per cent. In this way, Jenkins bridges the gap between the survey-based estimates of overall inequality (here measured by the Gini coefficient) and the SPI-based estimates of top income shares reported by the World Inequality Database (WID), employing methods originally developed by Atkinson (2007) and Alvaredo (2011) .
Bridging the gap is important, since evidence on top shares indicates that overall inequality in the UK may have increased since 1990. Although real incomes in the bottom and middle ranges of the distribution have been relatively flat (shown by household survey data), top incomes have been rising (shown by tax data). See also Burkhauser et al. (2018a, Figure 1 ) about this. Combining information from both sources therefore suggests that overall inequality may have been rising.
The effect of a rise in the top income share on overall inequality may be seen from the formula for the decomposition of the Gini coefficient, G, when data for two non-overlapping groups-the 'rich ' and 'non-rich'-are combined: where the subscript R is used for the rich and N for the non-rich, P denotes proportion of the total population and S denotes share of the total income (see Alvaredo, 2011, equation 7, and Jenkins, 2017, equation 6) .
The first two terms in (1) represent the contributions to G of within-group inequality, i.e. among the rich and non-rich, respectively. The third term, S R -P R , captures between-group inequality, and this is shown in Figure 1 using WID data for the case where the rich are identified as the top 5 percent. That is, P R is fixed at 0.05, and so changes over time in between-group inequality are driven by changes in S R .
Between 1990/91 and 2014/15, the between-group inequality term (derived from WID data) increased by 5 percentage points, and this has a direct effect on total inequality. The rise in the top income share also affects the first two terms in equation (1), thereby moderating the direct effect.
The net effect can be examined by considering the derivative of G with respect to S:
If the rich are defined as the top 5 percent, then the second term is less than 0.05 even if G R is 1. For small P R , the expression may be approximated by 1-G N , which is likely to exceed ½ (see below), and so at least half of any increase in S R is likely to be transmitted to G. Thus, there are grounds for investigating further the conventional view that UK income inequality has changed little since 1990/91.
(1) To derive estimates of the overall Gini coefficient using (1), we need to harmonize the data from the household survey and income tax sources. Our first approach is to go from the survey to the tax data definitions, and to build consistently-defined distributions of income among tax units as far as is possible given the data available. We justify this approach and explain how we implement it in Section 2. Our new estimates of how UK inequality has evolved since 1961 are then derived and discussed in Section 3. In Section 4, we show that one may also start with the tax data definitions, and this has the particular advantage that one can link our series for 1961 onwards all the way back to 1937 using the so-called Blue Book estimates of inequality. Section 5 contains a summary and conclusions.
COMBINING AND HARMONIZING INCOME DATA FROM SURVEY-AND TAX-BASED SOURCES
The series for the Gini coefficient and for inequality between the rich and non-rich shown in Figure 1 are based on different definitions of income, as indicated by the figure legend and notes. Table 1 summarizes the most important definitional differences between the survey-based HBAI and tax-based WID series. We distinguish between definitions of 'income', the income-sharing unit, equivalization for differences in unit size and composition, and the unit of analysis.
Gross income is income from the labor and capital markets plus taxable social security benefits and tax credits. Disposable income is gross income, plus nontaxable social security benefits and tax credits, minus personal income tax payments, employee national insurance contributions, local tax payments, and some other deductions (e.g. employee occupational pension contributions). The unit of assessment for personal taxation in the UK was either a single person or a married couple before 1990, but has been the individual since 1990. A household may contain one or more tax units.
Clearly the survey and tax data sources have to be harmonized in order to be combined. Harmonization could in principle be in either direction: from the survey to the tax data or vice versa. However, the information available in the FRS unit record data is much more detailed. We therefore adopt the same procedure as in Jenkins (2017) who adjusted FRS data to a tax data basis for years from 1995/96 to 2010/11, drawing on the data derived and discussed by Burkhauser et al. (2018a) . For these years, income is gross individual income. There are no tax data available for tax years 1961/62, 1980/81, or 2008/09 . In terms of Table 1 , Jenkins (2017) used the same data sources as the 'survey-based HBAI data' but adjusted the data to use the same definitions as employed in the 'tax-based WID data'.
For 1961 to 1999, we make use of data supplied by Alissa Goodman (formerly of the Institute for Fiscal Studies)-what we call the IFS series in Table 1 . (The data for 1993 and earlier years are from the FES rather than the FRS but, for brevity, we refer to the survey data collectively as FRS data from now on.) The IFS series we use here refers to distributions of disposable tax unit income among tax units, with no adjustment for differences in tax unit size or composition. The income-sharing unit employed in the data refers to the pre-1990 definition of a tax unit for the years 1990 to 1999, and therefore the definition is not wholly comparable with that we use for 1995/96 onwards in the Jenkins series. This leads to an unavoidable discontinuity in the time series of our combined-data Gini estimates. There is also the non-comparability introduced by the use of disposable income in the IFS series rather than gross income in the Jenkins series. Unfortunately, the data do not permit full harmonization, and this needs to be kept in mind in what follows. We return to this issue in Section 4.
We report results for the IFS and Jenkins series separately in order to illuminate the impact of the non-comparabilities. The FRS data refer to tax years from 1994/95 and to calendar years before that. For convenience, henceforth we refer to tax year 1994/95 as '1994' and similarly for other years.
Adopting tax data definitions as the reference point may appear to be a backward step. Certainly, ignoring any adjustment for differences in size and composition seems a less satisfactory basis for assessing inequality, although it should be noted that differences in unit size do not apply where the individual is the unit and are less pressing in the case of the tax unit than where the household is the unit of analysis. For many purposes, inequality is best judged in terms of disposable income rather than gross income. The choice of definition for the income-sharing unit is more fundamental, however. The choice of the household in the survey-based HBAI estimates assumes that income is fully shared within the household and that all household members are equally well off. It ignores within-household inequality.
There are therefore good grounds in principle for adopting the individual as the unit of analysis, and for preferring the narrower tax unit to the household. This means reverting to the UK practice of earlier decades when the tax unit was the basis for the analysis of inequality and poverty in the UK. In turn, this makes it possible to link the series directly to studies of inequality before 1961, which is the starting point for the IFS series. The series of Gini coefficients can be taken back to 1937 (see Section 4).
Tax data estimates of top income shares (S R ) require yearly estimates of the population of income units and of the total income held by them (so-called 'control totals). We take both from the WID, and they relate to the UK. The tax unit population from 1990 consists of the total number of individuals aged 15 years and older ('adults'); the tax unit population before 1990 is defined as the total number of adults minus the number of married women. The construction of the series for total income is described by Atkinson (2007) .
In the survey-based series, there is a disjunction in geographical coverage: before 2003, FRS data relate to Great Britain; from 2003 onwards, they refer to the UK (i.e. Great Britain plus Northern Ireland). However, the effect of the change in coverage on measured inequality is negligible because Northern Ireland's population is very small.
CALCULATING THE OVERALL GINI COEFFICIENT FROM 1961 ONWARDS
In this section, we explain how we derive yearly estimates of the Gini coefficient using (1), combining tax data information for the first and third components of the equation and survey data information for the second component. We then discuss the new series.
The first two terms in (1) depend on the inequality, measured by the Gini coefficient, within each of the rich and non-rich groups, and on the shares in total income. We take the rich to be the richest 5 percent of the total population: P R = 5 percent. 2 Setting P R at this value and S R = 0.4 (from the WID), the maximum contribution from the first term, arising with a Gini coefficient of 1, is 4 percentage points. This is much smaller than the third term which with these values would be 30 percentage points, or the second term, which equals 0.54 G N or 18 percentage points with G N = 1 / 3 . This suggests that, while inequality within the rich group is important, the impact on the overall Gini is much less than that of inequality within the non-rich group. Put differently, if, following Jenkins (2017), we assume that the distribution among the rich is Pareto in form, with shape coefficient α, then it may be sufficient to apply the Pareto coefficients implied by the WID data to arrive at G R via the formula G R = 1/(2α-1).
Appendix Table A1 (in spreadsheet form in the Supporting Material) contains the WID estimates of the income share of the top 5 per cent in column 1, the estimated Pareto coefficient (α) and value of G R in columns 2 and 3. We computed the Pareto coefficients using top income share estimates. As a rule we estimated them from the top 0.1 per cent share (S0.001) within the top 1 per cent share (S0.01): α = 1/[1-log(S0.01/S0.001)/log(10)]. 3 When the top 0.1 per cent shares were not available, we used the closest substitutes. The WID estimates cover the period from 1918 but we concentrate on the last 50 years.
The Gini coefficient among the rich was 28 percent in 1962, fell to around 20 percent at the end of the 1970s, and then reversed, rising to 30 percent at the end of the 1980s and being over 40 percent in four of the last 7 years.
2 Jenkins (2017) undertook his analysis using P R values of 1 percent, 5 percent, and 10 percent (after examination of survey under-coverage of top incomes), and he shows that overall estimates are insensitive to the choice. We think it implausible to think of the rich as encompassing more than the top 10 percent.
3 The issue of how best to estimate the Pareto coefficient describing the shape of the distribution at the top (specifically the issue of which top income threshold to use) is different from the issue of choosing the top income group for combined data analysis (the top 5 percent here). On the first issue, Jenkins (2017) shows that a relatively high threshold-much higher than those often used-is required to derive reliable estimates of the Pareto coefficient. The estimates for 2009 onwards, which partly reflect the effects of the recession and global financial crisis beginning in 2008, must also be interpreted in the light of changes in income-reporting behavior by high-income tax-payers in response to changes in the top rate of income tax announced by successive UK governments. In March 2009, i.e. just before the start of the 2009/10 tax year, the Labour Government announced that the top marginal tax rate was to be raised from 40 to 50 percent with effect from April 2010 (the start of the 2010/11 tax year) providing incentives to top-rate taxpayers to report income in 2009/10 rather than later. This led to 'considerable forestalling' of income (Seely, 2014) . In March 2012, i.e. just before the start of the 2012/13 tax year, the Conservative Government announced that the top rate was to be reduced to 45 per cent with effect from April 2013 (the start of the 2013/14 tax year), which again provided an incentive for income to be moved between tax years, in that case from 2012/13 to 2013/14.
From the information about the rich group, we can calculate the contribution to overall inequality of the first term in equation (1). Defining the rich to be the top 5 per cent, the contribution in the early 1960s is less than 0.3 percentage points. It rises to around 0.6 percentage points in the most recent years but remains modest compared with the 10 percentage point increase in G since 1978 shown in Figure 1 . The contribution is greater using the tax data than would be the case if the estimate were based on the Gini coefficient for the top 5 per cent from the IFS data (Table A1 , column 4), where G R is on average some 8 percentage points lower. But the resulting difference is small.
The action in terms of inequality trends comes mostly from the second and third terms in (1)-the maximum value of the first term is only 0.68 per cent. The Gini coefficients for the bottom 95 percent according to the IFS and Jenkins data are shown in Appendix Table A1 (columns 6, 6a), from which we derive the second term in (1) for 1961-1999 and 1994-2012 respectively (columns 7, 7a) .
Adding the third term-summarizing inequality between the rich and nonrich groups-gives the 'combined data' Gini coefficients shown in Appendix Table  A1 (columns 9, 9a). These Ginis are plotted in Figure 2 , together with the contributions from the second and third terms in equation (1).
Two conclusions emerge. The first is the dominant role played by the share of the top 5 percent. It is the between-group component that drives much of the change over time in the combined-data Gini, both when inequality was falling in the 1960s and 1970s and when it rose after 1979. 4 Moreover, its contribution to overall inequality rose over time: from just over a third in 1961 to around a half in 2009. Inequality within the bottom 95 percent did contribute to the rise in inequality in the 1980s but the effect was modest.
The second conclusion is that, as represented by these estimates, the period since 1990 cannot be described as one of 'stability'-except in relation to the substantial increase in inequality during the 1980s. There is more of an upward trend to inequality among tax units over the whole period than is shown by the Gini for equivalized household income (Figure 1) . The conventional wisdom that we cited in the Introduction-UK income inequality has been broadly unchanged since the start of the 1990s-therefore needs some revision or at least qualification.
Differences from the conventional wisdom arise because we use a different income-sharing unit (tax unit) and take greater account of survey under-coverage of top incomes. The choice of inequality measure is also relevant. Blundell et al. (2018, especially Figure 2 ) examine UK income inequality using the pre-1990 tax unit as the income-sharing unit (as in the IFS series) and report almost no change in inequality from the mid-1990s onwards. Their result is not inconsistent with ours, however, because they summarize inequality in terms of the ratio of the 90 th percentile to the 10 th percentile, and so income changes for top-income earners cannot affect their results. 5 By contrast, the Gini coefficient we use is calculated using data on all incomes, from the lowest to the highest, but is a middle-sensitive measure. If we had used a more top-sensitive inequality index, the upward trend in inequality would be even greater than as shown for the combined-data Gini coefficients displayed in Figure 2 . See Burkhauser (2018a) and Jenkins (2017) for illustrations of this point. 
TURNING THE TABLES: STARTING FROM THE TAX DATA AND GOING BACK TO 1937
The estimates presented so far have started from the position that the household survey is the primary source, and the tax data are brought into play to correct for the incomplete coverage of top incomes in the survey. However, the SPI tax data do extend to much of the population, and one could approach the issue of how to summarize inequality as one of starting from the tax data and introducing evidence from survey sources to correct for the non-coverage of those outside the tax statistics.
In this section we use published inequality estimates based on this second approach, which is the method adopted in the past in the UK's 'Blue Book' series. 6 (The Blue Book label refers to the fact that the estimates were originally published annually in National Income and Expenditure, known as the Blue Book.) For a number of years from 1949, Gini coefficient estimates were derived from distributions of income in which SPI data were supplemented with additional information on the incomes of non-taxpayers and on sources of income not available to the tax authorities (mainly non-taxable income and investment income taxed at source). 7 Among the sources employed in the more recent years was the FES. The Blue Book estimates were discontinued in 1969 but revived in the mid-1970s as a result of the work of the Royal Commission on the Distribution of Income and Wealth. The estimates were published in Economic Trends, the last version appearing in November 1987, with estimates for 1984/85. For 1937, no SPI data were available but the Royal Commission on the Distribution of Income and Wealth (1979) derived a Blue Book-type Gini coefficient from taxpayer incomes reported on tax returns for the 1937/38 tax year and estimates of the population and income control totals and the incomes of non-taxpayers.
Derivation of the Blue Book series of Gini coefficients makes substantial use of the tax data income distributions, applying adjustments to them that have no counterpart in the series constructed in the previous section, and there is correspondingly much less input from the survey data. The coverage of the population of tax units by the SPI was typically between 70 and 80 percent, implying that around 20 to 30 percent is filled in from the other sources (including survey data) and mainly at the bottom of the income range. Ramprakash (1975) provides a detailed discussion of the methods and sources used.
The Blue Book estimates of the Gini coefficient refer to distributions among tax units, and are available for both gross income and also income after deduction of income tax. As such, the Blue Book series are-unlike the HBAI series-close to the tax unit series constructed in the previous section, which suggests that we can link the results from 1961 backwards to the earlier Blue Book estimates. 8 The estimates from the various inequality series are shown in Figure 3 that the IFS survey-based series has better coverage of the bottom of the income distribution than the Blue Book series. 9 However, Figure 3 also shows that the two Blue Book series move in parallel. Moreover, importantly for linking series over time and noting the unavoidable data non-comparabilities cited earlier, the Blue Book and IFS series change from one year to the next in similar fashion over the years that the series overlap.
In sum, there is some justification for treating the Gini estimates as a continuous series and linking back to 1937, generating a series that spans three-quarters of a century. Figure 4 shows four such linked series, each constructed from the series shown in Figure 3 using different approaches to the non-comparability issues that we have referred to. For reference, the share of top 5 per cent is also shown. Series 1 is constructed by linking together the Blue Book and Jenkins series of Gini coefficients. These two series are the most harmonized with each other of all the series shown in Figure 3 . Both are based on distributions of tax unit gross income (though that definition changed in 1990; see above). Clearly, there is a period from the mid1980s to the mid-1990s for which series 1 provides no estimates, but this is no disadvantage given the goal of comparing inequality levels eight decades apart. Series 1 is our preferred linked series on harmonization grounds but, in order to check the sensitivity of any conclusions that we draw from it, we also construct alternative series. Series 2-4 are each variants of an approach in which we start with the IFS series covering 1961-1999 and link other series to it. The IFS series is based on tax unit (pre-1990 definition) disposable income. For the years prior to 1961, we link this with the Blue Book after-tax income series by shifting up the Blue Book series by 5.1 percentage points. This is the average difference between the two series of Gini coefficients for the years in which they overlap, and we note that the series move broadly in parallel over the same years (there is little variation around the average gap). This yields common values for series 2-4 over the period . The only combined-data series continuing after the IFS one is the Jenkins series which is based on individual gross income. The main issue for linking the two series is that redistribution as commonly measured fell over the period for which they overlap (the mid-1990s): the Gini coefficients for gross and disposable income do not move in parallel. 10 The linked series shown in Figure 4 give rise to two conclusions. The first conclusion is that income inequality in contemporary UK is at around the same level or higher than found in pre-war Britain.
According to series 1, our preferred series, contemporary inequality is unambiguously higher. By 1995, the Gini coefficient in the UK was three percentage points higher than the level recorded for 1937 (46.4 percent) and, subsequently, inequality rose further to a peak around the onset of the crisis. Although inequality fell back slightly in the post-crisis years-for reasons that are difficult to interpret (see Section 3)-the Gini coefficient for 2012, 48.4 per cent, was still at a higher level than 75 years earlier, in 1937. The sensitivity checks provided by linked series 2-4 suggest that contemporary inequality may not be higher today than in 1937, but perhaps at around the same level. Gazeley et al. (2017) have argued that the Royal Commission's (1979) estimate of the post-tax Gini coefficient for 1937 is too high. To the extent that this claim is true and also applies to the pre-tax Gini, there is more evidence that contemporary income inequality is higher than in 1937.
The second conclusion is that the overall level of inequality follows closely the time path of the share of the top 5 percent-a finding already apparent from Figure 1 . Top income shares may therefore provide an important leading indicator for changes in overall inequality. The latest version of the WID data, released after we had completed our analysis, provides two new estimates of the income share of the top 5 percent, of 29.6 percent for 2013 and 28.5 percent for 2014, and these are around 2 percentage points higher than the corresponding estimates for the three previous years. Earlier we argued that at least half of any increase in S R is likely to be transmitted to the overall Gini coefficient. Hence the latest WID estimates for S5 suggest that inequality in 2013 and 2014 may be at least 1 percentage point higher than in 2012 (the latest year for which combined-data estimates are currently available), i.e. putting into reverse the earlier post-crisis decline in inequality followed by stability between 2010 and 2012. This projected increase represents another potential departure from the conventional wisdom encapsulated by the HBAI series shown in Figure 1 -the HBAI inequality trend is relatively flat. The increase also reinforces the conclusion that inequality is at least as high today as it was in 1937.
SUMMARY AND CONCLUSIONS
This paper provides a perspective on the evolution of UK income inequality that differs in two major respects from that usually presented. First, it combines distributional data from two sources-surveys and tax records-in a different way from the HBAI series that is the main reference point for public discourse about income inequality trends in the UK. Second, it does not assume the full income-sharing that goes with the use of the household as the unit of analysis. The distribution studied here is between tax units (families) or, since 1990, individuals.
We appreciate that such a perspective is not to everyone's taste. There are good grounds for considering inequality in terms of disposable income, not gross income, and for allowing via equivalization for differences in unit composition. However, analysis of the gross income distribution is a vehicle for understanding the determinants of ultimate inequality. Moreover, reliance on household-based estimates risks obscuring within-household inequality. The UK used to measure income inequality and poverty in terms of the family unit, and this was for good reasons. Furthermore, it allows us to link to the earlier studies, going back to 1937, setting the contemporary estimates in a long-run historical context. In addition, up-to-date estimates of top income shares may provide leading indicators for changes in the overall (combined-data) Gini coefficient.
Clearly, there are some non-comparabilities in the series definitions that we have used, implying that our estimates need to be treated with appropriate caution. However, it appears reasonable to argue that income inequality in the UK today is at least as high as it was just before World War 2.
